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Preface

In order to define the art of Architecture the text “Eupalinos ou O Arquiteto” by
Paul Valery (1996) was chosen. Such text brings a discussion between Socrates
and Fedro, his disciple, whose shadows are confined in the land of the dead. In
this scenario, Fedro resumes a conversation he had with his friend Eupalinos, the
architect of Aqueducts and the Temple of Hermes, in which Eupalinos makes a
comparison between two forms of art—Architecture andMusic. He divides buildings
between thosewhich are silent, thosewhich speak, and thosewhich sing. For him, the
buildings that neither speak nor sing deserve only disdain; they are dead things, they
are nothing but piles of stones dumped by the contractors’ wagons. Monuments that
limit themselves to speaking, if they do so clearly, deserve attention; they are able to
gather merchants, allow judges to deliberate, welcome the groans of prisoners [...]
merchant galleries, courts, and prisons, when well built, have the clearest language.
However, Eupalinos highlights those buildings of unique art—the buildings that
sing—“The most beautiful aspect of Architecture lives in them because it presents
itself not only as the building that imposes itself against nature but as the building that
imposes itself against the man, as he is, as in tragedies. A building made of choice, of
the freedom to choose [...] designed in the deepest encounter with oneself” (Valery,
1996, p. 57, editors version) [1]. The singing buildings reveal the various faces of
the soul, where their strengths and graces are tamed by the constructive act.

Thus, this book aims to investigate some lexicons that represent, compose and
define the “singing buildings” of Modern Architecture. For this, it uses not only the
study of Cultural Heritage that aims to identify, document, and preserve the memory
of the past and the value of the future, but also the current digital technologies that
havemade it possible to register and evaluate the transformations of historic buildings
marked by the action of time.

It is undeniable that the relationship betweenman and the object has been changed
significantly in recent decades and it is not different in relation to graphic language
and representation. According to Flusser (2008) [2], the first traces of historical
records were sculpted in stones, a relationship between man and tool, a record of
memory in which the man is the subject of the world. Later, the man discovered ways
to transfer the real world to paper and perfected it with the invention of perspective
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vi Preface

drawing; the registration of the works was largely executed through reproductions
and drawings that were able to reveal different contexts—this is the relationship
between man and the machine. From then on, the man felt the need to explain his
visions conceptually, then he looked at the processes inaugurating the relationship
between the man and the computer. Today, we live in the digital world of pressing
computer keys. In historical and technological evolution, it is necessary to define
not only the role of the machine but also the role of the man. Man has gone through
great revolutions and today we are experiencing the Digital Revolution, which has
brought changes in society and in its way of life.

Therefore, this book seeks to combine this digital moment with the documentation
of history, revisiting Modernism (1920–1960 and epigones), its paths and legacies,
equipped with new tools and new perspectives.

Modern architecture was born in a context of technical, social, and cultural
changes linked to the Industrial Revolution. The strong demographic growth of
Europe in the 19th century gave rise to major urban transformations, among them
the rapid industrialization process of European cities that resulted in population
displacement to large cities. The Industrial Revolution was largely responsible for
the emergence of the movement that influenced art, literature, cinema, design, and
architecture. New materials produced on a large scale, such as iron, glass, steel, and
reinforced concrete, came to be used and allowed architects to create structurally
distinct buildings. Concomitantly with new technological discoveries, the social
function of architecture has always been part of the modern debate; they aimed
at building a New World and breaking away from traditional spatial conceptions.

From this context, the goal of this book was to investigate the modernist lexicon,
100 years after its birth, expressed not only in the field of architecture and engineering
but also in all areas where it can be reread in a current and meaningful view, which
ranges from aesthetic introspection to anti-technological reactions, through works
by thinkers and artists ranging from Nietzsche to Gropius.

The task in delineating the themes that compose this book is not easy due to
the interesting approaches that transit through the tangible and intangible heritage of
modernism, passing through its history, its constructive processes, its hybrid building
mixing tradition and modernity. The book presents Modern Architecture and its
representations, conservation, restoration, the documentation of this cultural heritage,
and the drawing of the urban space and the facades of the public spaces.

The chapters include contributions from different countries, Argentina, Australia,
Brazil, Colombia, Greece, Italy, Spain, Catalonia, and the USA. The texts go through
conceptual discussions about the modernist movement, about the meaning of the
manufacture of the modern period and the digital age—they explore the process
from vernacular architecture to the issue of innovative materials for Architecture and
Engineering, such as steel, reinforced concrete, oxidized aluminum, among others.
It encompasses analyses from the scale of urban furniture to bridges and tall build-
ings; from urban to rural places. It also brings studies developed from 3D digital
mappings, analyses, and reflections on architectural heritage through 2D and 3D
digital models, digitization, and HBIM. Technologies include photogrammetry, laser
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scanning, registration based on the GIS (Geographic Information System) method-
ology. Includes studies on reference architects such as Walter Gropius, Mies Van der
Rohe, andLeCorbusier and somehighlights ofModernArchitecture inBrazil, among
themVilanova Artigas, Oscar Niemeyer, Lina Bo Bardi, and Rino Levi. The chapters
present other important Italian architects such as Marcello Piacentini, Luigi Moretti,
Giuseppe Vaccaro, William Pereira, Maurizio Sacripanti, and Giovanni Michelucci.

All in all, this book is expected to support the study of Cultural Heritage:
from different forms of art to architecture, from design to engineering, from liter-
ature to history, as representation as well as restoration, and as contributions to an
international approach to the handling of this cultural heritage.

Bologna, Italy
Rome, Italy
São Paulo, Brazil

Cristiana Bartolomei
Alfonso Ippolito

Simone Helena Tanoue Vizioli
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Raffaello Fagnoni and the School
of Aeronautical Application—School
of Air War in Florence Architecture
of a Controversial and Damaged Past

Marco Ricciarini

Abstract The growing and turbulent populism and the climate of renewed nation-
alism are today like a keloid on the skin, becoming a symbol of values that should be
rejected. It is not possible to look at the architecture of Raffaello Fagnoni’s School
of Aeronautical Application—School of Air Warfare, which also clearly affirms the
traces of its past, without noticing its beauty. The School is one of the most relevant
examples of Italian rationalism,which emerged ten years later than the rest of Europe,
from the impetus of very young architects from the Milan Polytechnic. A “hidden”
architecture of the city of exceptional value, hermetic in its need to defend itself from
the outside, but of extraordinary beauty within the limits of its intimacy. An archi-
tectural complex of the fascist period for which, from the collaboration between the
Department of Architecture of the University of Florence and the Institute of Aero-
nautical Military Sciences of the Italian Air Force, a research and documentation
path was started, to investigate the historical value that this architecture of the thir-
ties has by now unquestionably assumed. Through an accurate survey campaign with
digital instruments, the research project analyzes the most famous work of Raffello
Fagnoni, designed at the end of 1936, begun to build in 1937 to be completed only
nine months later, in March 1938 [1]. The documentation of the work of the avant-
garde movement has highlighted its development halfway between the logical and
innovative language of the great European architects and the tradition of Italian clas-
sicism, enriching this information database with updated digital drawings. Italian
architecture in the period between the two great wars was among the most active at
the level of cultural experimentation, favored by the multiple constructive perspec-
tives of the regime, encouraged by the innumerable commissions, by the requests of
the privileged political hierarchies, and byMussolini himself. Architecture on several
occasions was a propaganda tool of the progressive totalitarian vocation of the fascist
regime. A movement promoting artistic styles that were political and ethical but also
of narration and representation of historical time, which redesigned the past limits,
the future horizons, and the present borders of the nascent Fascist era. The project
of the Air War school was born in this specific cultural area, of using architecture as
a powerful means of conquering the masses, on which political success was based.
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Convincing the people of being safe under a strong leader and at the same time
making Italy a great nation was the idea that moved the system.

Keywords Raffello Fagnoni · Florence Air War School · Italian rationalist
architecture

1 Introduction to Totality Architecture

The changed political and social conditions, that arose after the end of the First
World War, marked by the avant-garde ideal ferment of the futurists and the growing
political movement inspired by Mussolini’s socialism, will influence, a few years
later, the new generation of architects formed in the conviction of a search for a
formalism and an architectural aesthetic understood as a political and social battle
[2].

Once Mussolini’s power has settled, there will be the overbearing propaganda
work of the regime, supported by a continuous urban architectural development of
the country. The many intertwining, that characterized the complex events of Italian
architecture between the two great wars, determined one of the periods of greatest
development of cities and architecture, resulting precisely from the exchange of a
continuous confrontation between the eclecticism of intellectuals and the affirmation
of the progressive political ideologism of fascism [3].

It thus happens that what is generically defined as Fascist architecture, understood
as the architectural urban construction production of the twenty years, derives in part
fromnumerous architecture competitions promoted by the regime. Precisely these are
the opportunity for exchange, comparison, and stimulation for the young architects
of the time [4].

The intention on the part of the political power to unify the nation, to celebrate
its image in the name of modernity will be determined by the dynamic and efficient
public works investment program implemented by the regime. Architectural research
thus diversifies into controversy to define architecture as a state art. This is interpreted
by intellectuals and architects as a synthesis and formal expression of political content
characterizing a style and image of architecture for the nation and the regime [5].

The elements of the classical tradition combined with the rationality of formal
choices represent the compromise adopted by Piacentini, a very active architect of the
regime. With his activity he will be able to make the formal dictates of neoclassicism
his own, introducing a new architectural language to interpret the new mediation
needs between classical spirit and modern attitude. The desire to express the dimen-
sion of the fascist state is manifested by his original style, marked by a distinctly
eclectic imprint despite the search for the monumentality typical of the aesthetic
trends of the time [6].

Midway synthesis with the classicism of the Novecento group (Giovanni Muzio,
Emilio Lancia, Gio Ponti etc.) and the rationalism of Group 7 andMIAR of Giuseppe
Terragni, Giuseppe Pagano, Adalberto Libera etc. [7].
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2 Rationalist Architecture in Florence

Eternally young, typical representation of the way of life and existential style of
the ruler of that time, absorbed in its beauty hides the Aeronautical Application
School, today the Institute of Aeronautical Military Sciences. The Air War School
for the Florentines is one of the three most significant examples of Italian rationalist
architecture, designed by the architect Raffello Fagnoni in 1937 and built-in 1938. A
work that together with the Stadium built by Pier Luigi Nervi in 1931 and the Santa
Maria Novella station, was built by the Tuscan group led by Giovanni Michelucci
in 1935, will be destined to remain as a testimony of twentieth-century architecture
[8].

2.1 Raffaello Fagnoni

Graduated inRome from theHigher School ofArchitecture in 1924, Fagnoni returned
to Florence and founded the Florentine section of the fascist architects’ union,
becoming a promoter, from 1926, of the Royal Higher School of Architecture in
Florence.

In his works, critics have recognized an attempt to detach themselves from the
furrow dug by Giovanni Michelucci within the so-called Tuscan School. Fagnoni
divides his interest between European proto-nationalist architecture and local tradi-
tion: its structures derive from a logical analysis of functions, but do not remain
disjointed like the models of rationalism, rather forming compact blocks, following
the best tradition of Italian architecture [9].

2.2 The Scuola di Guerra Aerea

The Scuola di Guerra Aerea is located in Florence between dell’ Aeronautica Street
and del Barco Street.

Known as the School of Aeronautics, today it houses the Giulio Dohuet Military
Air Force School (upper secondary education) and the Institute of Aeronautical
Military Sciences (university training).
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Raffaello Fagnoni, who designed it in 1936–37, left with it a significant example of
rationalist architecture, preserved excellently both in the exterior and in the interior,
with most of the original furnishings still being preserved [10].

The complex is within the Cascine Park in Florence, a context of landscape
value. Each building that is part of the complex with its volume seems to find its
place, blending into the park itself: the citadel thus has a natural protection in the
surrounding wall, that runs all around and in the tall trees.

The School consists of a series of buildings arranged along two main axes and
which are merged by the architect by function. The body of the official accommo-
dation and health and sports equipment is in the southwestern end and along the
transverse axis; in the center, there is the entrance, with a curved guardhouse; to the
east, we find the school building and its classrooms and finally, to the north end, there
are all the services and the barracks [11].

In the ideal heart of the military citadel, at the intersection of the two axes, in
a barycentric position, is the body of the command. The architect then deliberately
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kept a large space in the western portion of the lot, coinciding with the layout of the
ancient arboretum.

Symmetries and asymmetries carefully studied by Fagnoni give the complex an
image of great monumentality. An essential architecture characterizes all the build-
ings which, with greater or lesser emphasis, offer references to contemporary Euro-
pean architectural culture as well as to theMediterranean and classicism of the Italian
experience that Fagnoni has expressly recognized [12].

The pure geometric volumes,which have a predominantly horizontal development
and flat roof, have the red brick facing of the Valdarno on the outside; they offer
various effects in correspondence of the openings and reflect an extremely accurate
design. Instead, white travertine was used, which stands out against the red of the
terracotta, for the decorative frames, window sills, stairways, and other details [13].

The only exception is the gym and swimming pool building, completely plastered
with white lime. The result consists of a complex of buildings with homogeneity and
harmony, while each maintaining a specific architectural character with different
modular and overlapping games.
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2.3 The Arboretum

Dating back to 1914, the arboretum was spread over an original area of over 2.5 ha:
it was incorporated into the complex at the time of construction.

The collection was created to study the possibility of acclimatization of different
exotic species, divided into two sections: the laureate, with species from Asia,
Europe, America, Australia, and the castanetum with other species from Asia,
Europe, America. They were protected by a windbreak of cypresses (Arizonica and
Lusitanica) with a nursery in the center [14].

The surface of the arboretum then contracted to 2.20 ha as it was neglected during
the Second World War. The plants were no longer separated by area of origin and
the creation of service roads and sports facilities led to the suppression of a certain
number; another damage was caused due to the use of the area as a garage for war
vehicles. Finally, irrigation was also modified, and with the Florence flood in 1966
other specimens were lost in addition to all the existing labeling.

In 1967, the experimental forestry station was transformed into an Experimental
Institute for forestry-based in Arezzo and an operational section in the Florence
Arboretum. It was only in 1984 that all the plants present were reclassified and
10 years later a definitive labeling, including electronic ones, was developed.

2.4 The Criticism

The School did not have a univocal and decisive criticism, but rather varied and
alternating: phases of enthusiasm and total silence followed one another and phases
of rethinking and critical review, and this fate is typical of several buildings designed
and built in the years of Fascism.

Initially, right from the earliest stages of construction, Fagnoni’s work sparked
strong interest and unanimously received positive opinions, in particular from
Marcello Piacentini—as already mentioned, the absolute protagonist on the Italian
architecture scene in the thirty years 1910/1940. The complex was particularly
praised both because it was built quickly and because it was perfect for the contin-
gency of the period and the architectural gracefulness of some buildings, such as the
command pavilion, for example.

Indeed, Fagnoni managed to achieve a synthesis between the Tuscan tradition
(Michelozzo, Buontalenti) and the modern architectural language and this without
losing the indispensable requisites of monumentality and severity. And it was
precisely this perfectly successful synthesis that earned him the greatest appreciation
for his work.
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When the dictatorship fell, a deafening silence also fell on the complex, with the
exception, however, ofMuratori who in 1949 called it “immense and true work” with
the great merit of having opposed the cerebral and mechanical rationalism of foreign
and local artifacts.

It will take another twenty years or so to find an enthusiastic re-evaluation of
the work by Koning who in 1968 praised Fagnoni for having stayed away from
monumental excesses, anchored to distributive and planimetric rationality—contrary
to Libera, Quaroni, Fugini, and Pollini which in the Eur buildings returned to the
arches and columns.

Because of theWorldWar Fagnoni’s work was published in American magazines
from its inception, presented as one of the rare examples that did not fall under
the rhetoric of the Armed Forces on architecture. And it was always Koening who
emphasized how this earned her an international rather than a national fortune.

Koening’s marked appreciation from the end of the sixties of the last century
helped to direct the criticism towards positive judgments.

The skillful play of the relationship between solids and voids has already been
emphasized since the mid-1980s, and a monograph dedicated to the School was
printed in 1988, where various interventions concur in its architectural knowledge.
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Gurrieri considers it, together with the station and the stadium in Florence, one
of the three architectures not underlying the rhetoric of Piacenza; Savi appreciates
the articulation of the urban and architectural layout, which means that the complex
can well be characterized as a city of the air, similar to the typically fascist cities, but
with a completely different compactness. Only Cresti expresses his disappointment
by opposing the positive revaluations, as he believes—as Cozzi later confirmed in
1991—that formally and stylistically the complex of the Air War School has not
overcome the impossible combination between the rigid German models and the
Tuscan elements and Mediterranean [15].
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3 Digital for Architectural Analysis

The Survey Laboratory of the Department of Architecture of the University of
Florence, in collaboration with the Air Force, in 2018 launched scientific research
related to the field of architectural survey to define the typological and volumetric
complexities of the complex. The acquisition of the morphological characteristics
of the external environments, aimed at the analysis and digital representation of the
decorative technological details, of one of themost important works ofmodern archi-
tecture in Florence, is now followed in a more ambitious project for the management
of the architecture and installations.

Identifying, documenting, and preserving the memory of the past to give value
to the future of the architectural heritage is an operation that is established starting
from a major project that allows you to acquire the architectural figuration and the
qualities of the object that you intend to enhance.

3.1 Criticalities and Resolutions

The problem of representation, that is posed to the detector, is not so much in the
presentation of the object as such, but rather in the ability to represent how that object
is understood through the interpretation of cognitive processes, that allow its correct
understanding, within the context, giving it the right meaning and value.

One of the purposes of the research carried out on the School of Air Warfare was
the development of methodologies of use for shooting and restitution technologies,
necessary for the documentation of the architecture, which were able first of all to
investigate the modernist lexicon of architecture. The design of the real becomes the
adequate technical support for the planning of executive restoration interventions
and the tool for knowing in depth the materiality and formalisms of architecture.

The character of a major project is preparatory to the definitions of actions neces-
sary to protect, preserve or enhance an architectural work, and refers to all those
activities that a subject applies to define the spatial-dimensional characteristics of
an object and to all the data characterizing the architecture investigated, from the
material ones to the functional ones.

The survey carried out on the complex of the Air War School therefore consti-
tuted a fundamental knowledge base for the exercise of critical and interpretative
activities of architecture, the urban context, and the environment and which defined
its characteristics and quality.

One of the salient aspects of the research was the definition of the accuracy,
tolerances, techniques, methods, and outputs of the survey.
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3.2 Methodology Applied

The definition of the most suitable method and tools for the acquisition and conse-
quent return of a digital model of the aeronautics training complex in Florence was an
approach taken into special consideration. For this purpose, the work was organized
starting from a cognitive analysis of the entire architectural complex, in a certain
sense to enter into symbiosis with a place that, given its inaccessibility, as a military
structure, gives rise to a certain suggestion considered the extreme rigor and austerity
of the environment in contrast to the external Cascine park.
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Another goal, resulting from the two-dimensional digital representation, was
to map all the buildings that make up the entire complex and all the external
environments, to obtain a three-dimensional model of the work.

From the analysis of the complex and buildings of the R. Aeronautics Application
School, it is clear that the school’s activity orders are defined by the different buildings
built and their location conditioned by the general anti-aircraft defense rules of the
time. This provided for an appropriate distance between one building and another
and that, as far as possible, the buildings should be placed side by side with the
highest vegetation.

The definition of these parameters unquestionably conditioned the planning of the
complex, but did not prevent Fagnoni from conceiving a work with the articulation
and the formal variety of the buildings, although they are all attributable to simple
volumetric forms with a markedly rationalist imprint. The emergent character is
that of the empty-to-full relationship of the volumes of the brick wall mass and the
demarcation lines obtained with travertine frames.

The work does not take into consideration the internal analysis of the buildings,
but focuses on the study of the superficial apparatuses of the buildings, the elevated
structures, the decorative systems of the facades of the buildings, the morphological
study of the architectural complex, and the layout of green spaces in particular of the
Arboretum of the Royal Forestry Experimentation Station.

3.3 The Study of Volumes

The buildingswere then analyzed from a typological, geometric point of view and the
quality of surface andmaterial properties. The volumes, whose designwas influenced
by the recommendations tomaintain a solution of continuitywith the other complexes
built for the Aeronautics, are typologically diversified by position and function,
characterized by different geometries and characterized by the terracotta cladding,
except for the gym block.

During the survey campaign, for a correct reading of the modern architectural
expression of the entire complex, it was decided to use the latest generation laser
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scanner survey techniques, for the production of 3D point clouds equipped with
sufficient accuracy to carry out a suitable readingof themorphologyof themonument.
The point clouds thus obtained were then recorded by the Survey Laboratory of the
Department of Architecture, to obtain a morphometric model of the architectural
complex. The management of the total point cloud made it possible to create the
sections suitable for performing the two-dimensional graphic returns of the product.
An accurate 1:50 scale rendering of the prospectus sections provided the opportunity
to identify:

a. the formal and material characteristics of the building;
b. the recurrence of the formal and material peculiarities identified;
c. the relationship with the context.

The survey found the state of conservation of the command and administration
buildings, teaching buildings, student residences and military sports training and
services and the armed guard, their formal and material peculiarities.
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The study shows that the brick cladding has determined an unusually good state
of conservation of the buildings that make up the Military Institute, considering that
over eighty years have passed since its construction and that during this period no
significant restoration interventions were carried out.

4 Representation as a Knowledge Tool

The representation of the elevations of the various buildings obtained from the
processing of the data acquired from the digital survey operations using the Laser
Scanner and the photogrammetric survey has allowed a reflection on the nature of
the project, in which one perceives the constant search by Fagnoni for an architec-
ture that is the fruit of mediation between right measure and reinterpretation of the
expression of the modern international movement.

The photorealistic representation of the Air War School, created using both the
data obtained from the photogrammetric survey and laser data, guarantees the reading
of the architect’s architecture aimed at demonstrating the clarity of the general setting
and the rationality of the functional organization of modern language in line with the
new spirit of the era.
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The volume of the buildings is defined by the massiveness of the brick walls and
the crowning of the eaves in white Duralbo concrete, while travertine is used to mark
only the most important buildings with squares and frames.

In the building of the Command, the use of marble serves as a decorative element,
the frames on the windows mark the relationship between full and empty of the
facade.

The plan of the military complex, defined by the Air Force, provides for the
arrangement of the buildings parallel to the limit of the Cascine side, taken as one of
the two reference axes onwhich thewhole project is set. The urban project establishes
a small cardo documents system with the same orientation as that of Roman origin
which can be traced on the Florentine plain.

The analysis process for understanding the complex also involved the documen-
tation, the naturalistic system of the arboretum, understood as a group of plant units,
to digitally catalog the trees that compose it. The study of greenery has taken on the
descriptive values useful aspects for conservation, management, and control.

5 Conclusions

The production of representative material of the aerial warfare school, consisting of
a rich repertoire of images and information, was useful for promoting this hidden
architecture of Florence and relating it to reality by making it “go beyond the spatial
and temporal boundary” in which is contextualized.
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